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SPECIFICATION 

Process for removal of mercury vapor and adsorbent therefor 



The present invention relates to a process for the removal of mercury vapor and an adsorbent 
thereof. 

5 Electrolytic hydrogen is used in process for manufacturing various products such as 

pharmaceutical and food products, whereby trace amounts of mercury vapor act as catalyst poison and 
also contaminate such products, thus constituting in some instances the cause of much argument. 
Mercury vapor contained in natural gas corrodes heat exchanger made of aluminum and other types of 
equipment in the process of gas liquefaction, and is responsible for serious disasters. Also, mercury 
1 0 vapor contained in incinerator waste gases and waste gases from factories handling mercury is 
regarded as controversial from the standpoints of air pollution control and working environment 
preservation. 

Therefore, it becomes necessary to remove mercury vapor in these gases by means of some 
appropriate treatment. As the method of removing mercury vapor in gas, there have been 

1 5 conventionally known the process of washing with chemical solutions and the method of dry adsorbing 
with use of adsorbents such as activated carbon and ion exchange resins. Nevertheless, the first- 
mentioned process of washing with chemical solutions suffers from the defects that the efficiency of 
removal of mercury vapor is poor and that waste solutions are produced, while the last-mentioned dry 
adsorption method, with its respectively small capacity to adsorb mercury vapor, is far from satisfactory. 

20 The present inventors, in view of such circumstances, conducted extensive research, and as a 

result, have come to the finding that the adsorbents, which consist of activated carbon having as 
supported thereon two or more specific components selected from (I) sulfur, (II) specific salt 
components and (III) specific halogen compounds, adsorb efficiently mercury vapor in gases and also 
exhibit an outstandingly increased adsorption capacity. 

25 Thus the present invention relates to: 

A process for the removal of mercury vapor from a gas containing the same, which comprises 
contacting the gas with an adsorbent comprising activated carbon having as supported thereon (1 ) one 
or more components included in one of the three groups shown below and (2) one or more components 
included in the remaining two groups shown below: 



Group 


Component 


1 


sulfur 


II 


sulfate and nitrate of Al, V, Fe, Co, Ni, 
Cu, Zn or NH 4 


111 


oxide of iodine, oxyacid corresponding 
to the oxide of iodine, salt of said 
oxyacid, and bromide and iodide of K, 
Na or NH 4 



and an adsorbent used in the above process. 

The adsorbent of the present invention can be prepared by having (1 ) one or more components 
included in one of the three groups shown above and (2) one or more components included in the remaining 
two groups shown above supported on activated carbon. 
35 The activated carbon, which is used in this case, may be any type, so long as in manufactured by a 35 

known process from wood charcoal, coal, coke, coconut shells, resins, etc. employed as raw materials 
and exhibits a specific surface area of 200 to 2000 m 2 /g. 

Examples of the components of Group II include sulfates such as (NH 4 ) 2 S0 4 , AI 2 (S0 4 ) 3 , V0S0 4 , FeS0 4 , 
Fe 2 (S0 4 ) 3 , CoS0 4 , NiS0 4 , CuS0 4 , ZnS0 4 . etc. and nitrates such as NH 4 N0 3 , A!(N0 3 ) 3 . VO(N0 3 ) 2 . 
40 Fe(N0 3 ) 2 ,Fe(N0 3 ) 3 ,CO(N0 3 ) 2 ,Ni(N0 3 ) 2 ,Cu(N0 3 ) 2 ,Zn(N0 3 ) 2 ,etc. 40 
Examples of the components of Group III include oxides of iodine such as l 2 0 5 , 10 2 . etc., oxyacids 
corresponding to the oxide of iodine such as HI0 2 , HI0 3 , etc., salts of said oxyacids such as alkali metal 
salts (e.g. Nal0 2 , KI0 2 , Nal0 3 , KI0 3 , Nal0 4 , KI0 4 ), alkaline earth metal salts (e.g. Mg(l0 3 ) 2 , Ca(l0 3 ) 2 , 
Sr(l0 3 ) 2 ). ammonium salts (e.g. NH 4 I0 3 , NH 4 I0 4 ), etc., bromide such as KBr, NaBr, NH 4 Br, etc., and iodide 
45 suchasKI.Nal,NH 4 l, Kl 3 , etc. - 4g 

When sulfur of Group I is used, the amount of sulfur to be supported is 1 0 to 800 mg per g of 
activated carbon, preferably 20 to 600 mg. When the component or components of Group II is used, the 
amount of component or total amount of components of Group II is 5 to 500 mg per g of activated 
carbon, preferably 1 0 to 400 mg. When the component or components of Group 111 is used, the amount 



2 
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of the component or total amount of components of Group III is 1 to 500 mg per g of activated carbon, 
preferably 2 to 400 mg, most preferably 1 0 to 400 mg. 

In order to allow activated carbon to support the components selected from Groups I. II and III, in 
the manufacture of the adsorbent for mercury vapor according to the present invention, there may be 
5 mentioned, by way of example, the method which comprises dissolving or suspending these 5 
components to be supported together in water or a water-soluble solvent and impregnating or spraying 
activated carbon with the resultant solution or suspension, followed by heating at 1 10 to 400°C, if 
necessary. Also, each of these components may be supported on activated carbon, individually, and the 
order thereof may be arbitrary. 

1 0 The heating procedure as described above can be carried out for example in the presence of 10 

nitrogen gas, carbon dioxide gas, steam, air, oxygen-containing gas, combustion gas or gas mixtures 
thereof. As the means of heating, any procedure may be employable, and use is desirably made for 
example of the method which comprises contacting the above-mentioned gas with activated carbon 
under heating. As the mode of contacting employable in this case, there may be mentioned the 

1 5 fixed-bed, fluidized bed, slurry and rotary-kiln types and others. The heating time varies with the kind 1 5 
.and temperature of the surrounding gases, etc., and is normally not less than 1 0 minutes, preferably 
1/2 to 24 hours. 

With reference to the adsorbents for mercury vapor according to the present invention, the 
adsorbent having component of Group I, component(s) included in Group II and component(s) included 
20 in Group III exhibits greater removal efficiency and adsorption capacity for mercury than the one having 20 
component(s) included in one of the three groups and component(s) included in one of the remaining 
two groups. 

Further, the adsorbent of the present invention may be an activated carbon having as supported 
thereon one or more of sulfur compounds in addition to the components included in Group I, II and III. 

25 Examples of the sulfur compound include thiocyanates such as NH d SCN, NaSCN, KSCN, Mg(SCN) 2 , 25 
Ca(SCN) 2 and Sr(SCN) 2 , thiosulfate such as (NH 4 ) 2 S 2 0 3 ), Na 2 S 2 0 3 , K 2 S 2 0 3 , MgS 2 0 3 , CaS 2 0 3 and SrS 2 0 3 , 
sulfamates such as NH 4 0S0 2 NH 2 , NaOS0 2 NH 2 , KOS0 2 NH 2 , Mg(OS0 2 NH 2 ) 2 , Ca(OS0 2 NH 2 ) 2 and 
Sr(0S0 2 NH 2 ) 2 ; and sulfides such as (NH 4 ) 2 S, IMa 2 S, K 2 S, MgS, CaS and SrS. The total amount of the 
sulfur compounds is usually 1 0 to 800 mg per g of activated carbon, preferably 20 to 600 mg. 

30 The process for the removal of mercury vapor of the present invention is carried out by contacting 30 

a gas containing mercury vapor with the adsorbent of the present invention. The contacting temperature 
is not more than 1 50°C, preferably -1 0 to 1 20°C, more preferably 0 to 1 20°C, and the contacting 
pressure is not more than 100 mg/cm 2 , preferably 0.1 to 70 kg/cm 2 , while the contacting time at 25°C 
and at 1 kg/cm 2 is 1/10 to 30 seconds, preferably 1/5 to 20 seconds. Also, contact between the said 

35 adsorbent and the gas containing vaporized mercury can be effected for example by means of the fixed- 35 
bed, moving-bed and fluidized-bed operations. 

Further, the present inventors have found that an activated carbon having as supported thereon 
sulfur is desirably prepared by mixing activated carbon with finely powdered sulfur and heating the 
resultant mixture at 1 1 0 to 350°C, preferably 1 1 0 to 300°C. 

40 The fine particles of sulfur, which is used in this preparation, may be any of fine pulverized sulfur, if 40 

it shows a grain size of not more than 8 mesh, preferably not more than 1 0 mesh. The amount of sulfur 
to be supported onto activated carbon is normally 10 to 800 mg per g of activated carbon. In the 
preparation process, the first step is conducted into practice by mixing activated carbon uniformly with 
fine particles of sulfur. Such procedure of mixing may be carried out by mixing directly activated carbon 

45 with fine particles of sulfur, whereby water or solvent mixtures of water-soluble solvents (e.g., alcohols, 45 
etc.) with water may be desirably employed. In the case of the use of water or solvent, examples of the 
employable procedure include a procedure which comprises firstly suspending fine particles of sulfur in 
water or solvent and impregnating or spraying activated carbon with the resultant suspension and a 
procedure which comprises impregnating activated carbon with water or solvent and coating it with fine 

50 particles of sulfur. In case of preparing an activated carbon having as supported thereon sulfur and other 50 
component or components defined in the present invention, it is preferable to dissolve or suspend in 
advance in water or solvent as mentioned above the components intended to be supported onto 
activated carbon. Each amount of the components to be supported is as defined above. The means of 
mixing may be any of means, such as mixer, sugar-coating machine and agitator, which may be utilized 

55 for mixing solids. A mixture of activated carbon and fine particles of sulfur, along with other 55 
components, if necessary, is subsequently heated at 1 1 0°C to 350°C, preferably 1 1 0°C to 300°C. 
Heating can be effected for example in the presence of nitrogen gas, carbon dioxide gas, steam, 
combustion gas, air, oxygen-containing gas or gas mixtures thereof. The means of heating may be any 
of means, whereby, for example, the procedure comprising heating the above gases and contacting it 

60 with a mixture of activated carbon and sulfur is desirably employed. As the mode or type of contacting 60 
employable in this case, there may be mentioned fixed-bed, moving-bed, fluidized-bed, slurry and 
rotary-kiln types, and other. The heating time varies with the kinds and temperatures of the surrounding 
gases, etc., and is normally not less than 30 minutes, preferably 1 to 240 hours, more preferably 1 to 50 
hrs. It should be noted that when the above heating temperature is lower than 1 1 0°C, sulfur fails to 

65 reach the inner surface of activated carbon and therefore, the activated carbon having as supported 65 
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thereon sulfur showing excellent adsorption effect cannot be obtained. Conversely, the increased 
heating temperature in excess of 350°C causes sulfur vapor to be generated, and is consequently 
unfavorable. The activated carbon having as supported thereon sulfur as obtained by the above 
procedure has sulfur supported uniformly on the pore surface of activated carbon, and possesses 
5 excellent adsorption capacity for mercury vapor and so forth. 5 

EXAMPLE 1 

Activated carbon Ao of 1 6 to 24 mesh having the BET specific surface area of 1 230 m 2 /g was 
evenly sprayed with an aqueous solution or suspension of the given amount of the components, other 
than sulfur, shown in the following table. When sulfur is used, the given amount of finly powdered sulfur 
1 0 was mixed with the activated carbon. The activated carbon was then heated in an air at 1 1 0°C. 1 o 

(Adsorbents (1)— (64)) 

As controls, activated carbon A 0 was mixed, in the same procedure as described above, with the 
given amount each of the components alone, and heated at 1 1 0°C. (Adsorbents A, through A 16 ) 

Six ml each of the Adsorbents A<, through A 16 and (1 ) through (64) as obtained by the above 
1 5 procedures were packed into a 1 .6 cm0 glass column, respectively, and nitrogen gas of 25°C containing 1 5 
9 mg/m 3 of mercury vapor was passed through each column at a linear flow rate of 40 cm/sec to 
conduct the breakthrough adsorption tests for mercury vapor. The results are as shown in Table 1 . 
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EXAMPLE 2 

A 6 ml portion each of the Adsorbents A v A 3 , A 5 , A 6 , A g , A 10 , A 14 , (28), (3 1 ). (32), (34), (36), (40), 
(42), (45), (48), (52), (54), (56), and (59) of Example 1 was packed into a 1 .6 cm0 glass column, 
respectively, and hydrogen gas of 25°C containing 1 mg/m 3 of Mercury vapor was passed through each 
5 column at a linear flow rate of 40 cm/sec to conduct the breakthrough adsorption tests for mercury 5 
vapor The result are shown in Table 2. 



TABLE 2 



Adsorbent 
No. 


Percent removal of mercury vapor at 
the elapsed time shown below (%) 


50 hrs. 


100 hrs. 


150 hrs. 


200 hrs. 


A l (control) 


42 


15 


6 


0 


A 3 ( ) 


65 


35 


11 


3 


A s ( „ ) 


42 


32 


8 


0 


A 6 ( „ ) 


58 


40 


13 


9 


A 9 ( „ ) 


26 


15 


0 


0 


Ajq ( , t ) 


78 


43 


15 


0 


A M ( „ ) • 


51 


23 


1 


0 


(28) (This 

invention) 


100 


100 


100 


98 


(31) ( ) 


100 


100 


100 


100 


(32) ( ) 


100 


100 


100 


100 


(34) ( „ ) 


100 


100 


100 


100 


(36) ( „ ) 


100 


100 


100 


100 


(40) ( „ ) 


100 


100 


100 


75 


(42) ( „ ) 


100 


100 \ 


100 


100 


(45) ( lf ) 


100 


100 


100 


100 


(48) ( „ ) 


100 


100 


100 


100 


(52) ( ff ) 


100 


100 


100 


83 


(54) ( „ ) 


100 


100 


100 


91 


(56) ( „ ) 


100 


100 


100 


95 


(59) ( „ ) 


100 


100 


100 I 


100 



EXAMPLE 3 

A 6 ml portion each of the Adsorbents A,. A 3 , A 5 , A 8 , A 10 , A 14 , (28), (3 1 ), (32), (34), (36), (40), (42), 
10 (45), (48), (52), (54), (56) and (59) of Example 1 was packed into a 1.6 cm* glass column, respectively, 10 
and a gas (N — 84.8 vol.%, 0 2 — 1 4.5 vol.%, H 2 0 — 0.7 vol.%) of 25°C containing 9 mg/m 3 of mercury 
vapor was passed through each column at a linear flow rate of 40 cm/sec to conduct the breakthrough 
adsorption tests for mercury vapor. The results are as shown in Table 3. 
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TABLE 3 



Adsorbent 
No. 


Percent removal of mercury vapor at j 
the elapsed time shown be low (%) 


50 hrs. 


100 hrs. 


150 hrs. 


200 hrs. 


A t (Control) 


68 


39 


18 


8 


! ! 


73 


40 


24 


12 




63 


39 


18 


10 




63 


51 


21 


15 


a! ( .. ) 


32 


18 


4 


0 


A . 

14 » II / 


60 


35 


8 


3 


(28) (This 

invention) 


100 


100 


100 


100 


(31) ( ) 


100 


100 


100 


100 


(32) ( „ ) 


100 


100 


100 


100 


(34) ( „ ) 


100 


100 


100 


100 


(36) ( 1 1 ) 


100 


100 


100 


100 


(40) ( „ ) 


100 


100 


100 


88 


(42) ( „ ) 


100 


100 


100 


100 


(45) ( (t ) 


100 


100 


100 


100 


(48) ( „ ) 


100 


100 


100 


100 


(52) ( ) 


100 


100 


100 


100 


(53) ( „ ) 


100 


100 


100 


100 


(56) ( „ ) 


100 


100 


100 


100 


(59) ( tl ) 


100 


100 


100 


100 



EXAMPLE 4 

A 6 mi portion each of the Adsorbents A 3 , A 6 , A 12 , (2) through (4) and (12) through (1 4) of 
Example 1 was packed into a 1.6 cm* glass column, and methane gas of 70°C containing 9 mg/m 3 of 
5 mercury vapor was passed through each column at a linear flow rate of 40 cm/sec to conduct the 
breakthrough adsorption tests for mercury vapor at 70°C. The results are as shown in Table 4. 
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TABLE 4 





Percent remo 
the elapsed 1 


val of mercury vapor at 
:ime shown below (%) 


Adsorbent 

INU. 


5 

hrs. 


10 
hrs. 


20 
hrs. 


50 
hrs. 


100 
hrs. 


150 
hrs. 


200 
hrs. 


A, (Control) 


58 


59 


63 


63 


35 


30 


23 


At \ 
A 6 ( M J 


20 


38 


40 


40 


39 


37 


37 


A / \ 

A l7 ( ) 


55 


58 


65 


68 


68 


70 


70 


(2) (This 

invention) 


95 


95 


96 


96 


97 


96 


96 


(3) ( 1 1 ) 


96 


98 


98 


98 


98 


98 


99 


(4) ( „ ) 


95 


96 


96 


96 


96 


97 


97 


(12) ( „ ) 


97 


98 


98 


99 


99 


100 . 


100 


(13) ( „ ) 


98 


99 


100 


ioo 


100 


100 


100 


(14) ( „ ) 


95 


97 


98 


98 


98 


98 


98 



EXAMPLE 5 

Activated carbon a 0 of 1 6 to 24 mesh having the BET specific surface area of 1050 m 2 /g was 
sprayed with a solution containing respectively given amount of sulfur (first component), a sulfate or 
5 nitrate (second component) and bromide or iodide (third component) (in the case of sulfur, a suspension 5 
was used), and subsequently dried at 1 20°C (Adsorbents (65) through (80). 

Six ml each of the Adsorbents a 0 and (65) through (80) was packed into a 1 .6 cm* glass column, 
respectively, and nitrogen gas of 25°C containing 9 mg/m 3 of mercury vapor was passed through each 
column at a linear flow rate of 40 cm/sec to conduct the breakthrough adsorption tests for mercury 
1 0 vapor. The results are shown in Table 5. 10 
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EXAMPLE 6 

From activated carbon A of 1 6 to 24 mesh having the BET surface area of 1 100 m 2 /g, there was 
prepared the activated carbon having as supported thereon 100 mg/g of sulfur by the following 
procedure: 

5 ( 1 ) Activated carbon having as supported thereon sulfur B 0 through B 3 : 5 
1 0.0 g of finely powdered sulfur of not more than 50 mesh was uniformly suspended in 90 ml of 
water, and the suspension was sprayed evenly onto 1 00 g of activated carbon A. 

Part of the activated carbon thus treated was sampled and heated in air for 1 hour at different 
temperatures of 90°C, 1 20°C, 1 50°C and 200°C, respectively. 

1Q (2) Activated carbon having as supported thereon sulfur C 0 through C 2 : 10 
90 ml of water was sprayed evenly on 1 00 g of activated carbon A, and 1 0.0 g of finely powdered 
sulfur was sprayed evenly over the wet activated carbon with stirring to coat the particle-surface of the 
activated carbon with sulfur. 

Part of the activated carbon thus treated was sampled and heated in nitrogen gas for 1/2 hour at 
1 5 different temperature of 1 20°C and 250°C, respectively. 1 5 

(3) Activated carbon having as supported thereon sulfur D: 

90 ml of water was sprayed evenly on 1 00 g of activated carbon A f and 1 0.0 g of finely powdered 
sulfur was sprayed evenly over the wet activated carbon with stirring to coat the particle-surface of the 
activated carbon with sulfur. 

20 Part of the activated carbon thus treated was sampled and heated in heavy-oil combustion waste 20 

gas at 1 50°C for 1 hour. 

(4) Activated carbon having as supported thereon sulfur E 0 . 

10.0 g of finely powdered sulfur of not more than 50 mesh was dissolved in 120 ml of carbon 
disulfide, and the solution was sprayed evenly on 1 00 g of activated carbon A. 
25 Part of the activated carbon thus treated was sampled and heated in nitrogen gas at a 25 

temperature of 80°C for 1/2 hour. 

(5) Activated carbon having as supported thereon sulfur F 0 : 

1 5 g of activated carbon A was packed into a 2.0 cm* quartz glass tube, which was then heated at 
1 40°C. Air of 1 40°C containing 1 .0 vol.% of H 2 S was passed through the packed layer at a linear flow 
30 rate of 1 5 cm/sec (at 25°C) for 1 5 hours to have 1 .5 g of sulfur supported on the whole activated 3° 
carbon. 

The amount of the sulfur supported was found to decrease in the order of the gas-inlet side, . 
middle and gas-outlet side in the packed layer of activated carbon, with the found amounts as sulfur of 
1 4 g/1 00 g of activated carbon, 1 0 g/1 00 g of activated carbon and 6 g/1 00 g of activated carbon 
35 respectively. The middle layer is referred to as "F 0 ". 35 
6 ml each of the activated carbon samples A, B 0 through B 3 , C 0 through C 2 , D, E 0 and F 0 as 
obtained by the above procedures were packed into a 1 .6 cm* glass column, respectively, and air of 
25°C containing 2.0 mg/m 3 of mercury vapor was passed through each column at a linear flow rate of 
20 cm/sec to conduct the breakthrough adsorption tests for mercury vapor. The results are as shown in 
40 Table 6. 40 
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EXAMPLE 7 

From activated carbon G of 1 0 to 24 mesh having the BET surface area of 950 m 2 /g, there was 
prepared the activated carbon having as supported thereon a mixture of sulfur and other components. 

(1 ) Activated carbon H having as supported thereon S — Kl 
5 45 ml of an aqueous solution of 1 .0 g of Kl was evenly sprayed on 1 00 g of activated carbon G 5 

with stirring to allow Kl to adhere to the activated carbon. 5 g of sulfur of not more than 20 mesh was 
poured onto the activated carbon, and stirring was continued for about 10 minutes to coat the surface 
of the activated carbon with sulfur. The activated carbon as obtained by the above procedure was 
heated in air at 1 30°C for 2 hours. 

10 (2) Activated carbon I having as supported thereon S— KI-FeS0 4 10 
45 ml of an aqueous solution containing 1 .0 g of Kl and 2.0 g of FeS0 4 was evenly sprayed on 
100 g of activated carbon G with stirring to allow Kl and FeS0 4 to adhere to the activated carbon. 3 g of 
sulfur of not more than 20 mesh was poured onto the activated carbon, and stirring was continued for 
about 1 0 minutes to coat the surface of the activated carbon with sulfur. The activated carbon as 

1 5 obtained by the above procedure was heated in air at 1 50°C for 2 hours. 1 5 

(3) Activated carbon J having as supported thereon S — KBr-Fe(N0 3 ) 3 : 

48 ml of aqueous ethanol (5 ml of ethanol with the remaining 43 ml of water. Sulfur contained in 
the state of suspension) containing 1 .0 g of KBr, 2.0 g of Fe(N0 3 ) 3 and 3.0 g of sulfur of not more than 
100 mesh was evenly sprayed on 1 00 g of activated carbon G with stirring, and then heated in an 

20 atmosphere of nitrogen gas at 1 1 5°C for 1 hour, whereby each of the activated carbon samples was 20 
found to have sulfur settled and adhered almost uniformly inside pores of the activated carbon. 

25 ml each of the activated carbon samples H, I and J as obtained by the above procedures was 
packed into a 4 cm* glass tube, and nitrogen gas of 25°C containing 5.0 mg/m 3 of mercury vapor was 
passed through each tube at a linear flow rate of 60 cm/sec to conduct the breakthrough adsorption 

25 tests for mercury vapor. The results are as shown in Table 7. 25 



TABLE 7 



Sample 
No. 


Component 
supported 


Percent removal of mercury vapor 
at the elapsed time shown below 


1 hr. 


5 hrs. 


10 hrs. 


20 hrs. 


.H " 


S-KI 


100 


95 


71 


35 


I 


S-KI-FeS0 4 


100 


100 


93 


65 


J 


S-KBr-Fe(NO,) 3 


100 


100 


90 


52 



CLAIMS 

1 . A process for the removal of mercury vapor from a gas containing the same, which comprises 
contacting the gas with an adsorbent comprising an activated carbon having as supported thereon (1) 
30 one or more components included in one of the three groups shown below and (2) one or more 30 
components included in the remaining two groups shown below. 



Group 


Component 


I 


sulfur 


II 


sulfate and nitrate of Al, V, Fe, Co, Ni, 
Cu, Zn or NH 4 


III 


oxide of iodine, oxyacid corresponding 
to the oxide of iodine, salt of said • 
oxyacid, and bromide and iodide of K, 
Na or NH 4 



2. A process as claimed in Claim 1 , wherein the one or more components included in one of the 
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three groups are sulfur included in Group I, and the one or more components included in the remaining 
two groups are one or more components included in Group II. 

3. A process as claimed in Claim 1 , wherein the one or more components included in one of the 
three groups are sulfur included in Group I, and the one or more components included in the remaining 

5 two groups are one or more components included in Group III. 5 

4. A process as claimed in Claim 1 , wherein the one or more components included in the other 
two groups are one or more components included in one of the remaining two components and one or 
more components included in the other of the remaining two components. 

5. A process as claimed in Claim 1 , wherein each of the components is supported on the activated 

1 0 carbon so that the amount of sulfur, when used, is in the range of from 1 0 to 800 mg per g of activated 1 0 
carbon, the total amounts of the components included in Group II, when used, is in the range of from 5 
to 500 mg per g of activated carbon, and the total amounts of the components included in Group III, 
when used, is in the range of from 1 to 500 mg per g of activated carbon. 

6. A process as claimed in Claim 1 , wherein the activated carbon is one having as supported 

1 5 thereon sulfur and potassium iodide. 1 5 

7. A process as claimed in Claim 1 , wherein the activated carbon is one having as supported 
thereon sulfur and ferrous sulfate. 

8. A process as claimed in Claim 1 , wherein the activated carbon is one having as supported 
thereon sulfur, potassium iodide and ferrous sulfate. 

20 9. An adsorbent for the removal of mercury vapor, which comprises an activated carbon having as 20 

supported thereon (1 ) one or more components included in one of the three groups shown below and 
(2) one or more components included in the remaining two groups shown below. 



Sample 


Component 




sulfur 


II 


sulfate and nitrate of Al, V, Fe, Co, Ni, 
Cu. Zn or NH 4 


III 


oxide of iodine, oxyacid corresponding 
to the oxide of iodine, salt of said 
oxyacid , and bromide and iodide of K, 
Na or NH 4 



25 1 0- An adsorbent as claimed in Claim 9, wherein the one or more components included in one of 

the three groups are sulfur included in Group I, and the one or more components included in the 25 
remaining two groups are one or more components included in Group II. 

1 1 . An adsorbent as claimed in Claim 9, wherein the one or more components included in one of 
the three groups are sulfur included in Group I, and the one or more components included in the 
2Q remaining two groups are one or more components included in Group III. 

1 2. An adsorbent as claimed in Claim 9, wherein the one or more components included in the 30 
other two groups are one or more components included in one of the remaining two components and 
one or more components included in the other of the remaining two components. 

1 3. An adsorbent as claimed in Claim 9, wherein each of the components is supported on the 

25 activated carbon so that the amount of sulfur, when used, is in the range of from 1 0 to 800 mg per g of 

activated carbon, the total amounts of the components included in Group II, when used, is in the range 35 
of from 5 to 500 mg per g of activated carbon, and the total amounts of the components included in 
Group III, when used, is in the range of from 1 to 500 mg per g of activated carbon. 

14. An adsorbent as claimed in Claim 9, wherein the activated carbon is one having as supported 
4q thereon sulfur and potassium iodide. 

1 5. An adsorbent as claimed in Claim 9, wherein the activated carbon is one having as supported 40 
thereon sulfur and ferrous sulfate. 

1 6. An adsorbent as claimed in Claim 9, wherein the activated carbon is one having as supported 
thereon sulfur, potassium iodide and ferrous sulfate. 
45 1 7. A process for producing an activated carbon having sulfur as supported thereon, which 

comprises mixing activated carbon with finely powdered sulfur and heating the resultant mixture at 1 1 0 45 
to 350°C for not less than 30 minutes. 

1 8. A process as claimed in Claim 1 7, wherein the resultant mixture is heated at 1 1 0 to 
300°C. 

50 1 9. A process as claimed in Claim 1 , substantially as hereinbefore described with reference to any 

of the Examples. 50 
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20. An adsorbent as claimed in Claim 9. substantially as hereinbefore described with reference to 
any of the Examples. 

2 1 . A process as claimed in Claim 1 7, substantially as hereinbefore described with reference to 
any of the Examples. 
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